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Reference MaterialReference Material
REHS2362 REHS2362 –– Special Instruction for Installing Special Instruction for Installing 

PL1000E Communications ModulePL1000E Communications Module

RENR8091 RENR8091 –– System Operation TroubleshootingSystem Operation Troubleshooting
Testing and Adjusting PL1000ETesting and Adjusting PL1000E

REHS2125 REHS2125 -- Special Instruction for Installing Special Instruction for Installing 
PL1000T Communications ModulePL1000T Communications Module

RENR7945 RENR7945 -- System Operation TroubleshootingSystem Operation Troubleshooting
Testing and Adjusting PL1000TTesting and Adjusting PL1000T

PL1000EPL1000E
(Explorer)(Explorer)

FeaturesFeatures

WiringWiring

Configuration and SetupConfiguration and Setup

Diagnostics &TroubleshootingDiagnostics &Troubleshooting
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FeaturesFeatures
ModbusModbus Parameter TranslationParameter Translation

(RS(RS--232, RS232, RS--422, RS422, RS--485, Ethernet)485, Ethernet)

Cat Data LinkCat Data Link J1939J1939

Simultaneous TranslationsSimultaneous Translations
Embedded Communications AdapterEmbedded Communications Adapter
Embedded Embedded WebserverWebserver-- status,configuration,& diagnosticsstatus,configuration,& diagnostics
Cat Data Link BoostCat Data Link Boost
User Configurable Parameter TranslationUser Configurable Parameter Translation

WiringWiring

Standard Wiring HarnessStandard Wiring Harness
Power ConnectionsPower Connections
Cat Data LinkCat Data Link
J1939J1939
Embedded Embedded Comm Comm Adapter and RSAdapter and RS--232232
EthernetEthernet
RSRS--485/RS485/RS--422422
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70 Pin Amp Connector
160-7690

*Surge Suppressors*

Power (4 Pin Deutsch DT)
3E-3376

Service Tool (9 Pin HD-10)
8T-8735

Comm Adapter 9 Pin Amp
257-2719

Standard Wiring
Harness

Power Power 

(optional) (Required)

5 Amp Max

18 AWG Minimum

Use Isolation diodes (7C-2668) 
for multiple power sources

(.5-5amp)
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CAT Data LinkCAT Data Link

1/3 to 1 twist per inch

Total CDL network length is A+B+C and maximum under specified conditions:
-CDL Boost Enabled 300m(1000ft) with 18AWG 
-CDL Boost Disabled 30m(100ft) with 16AWG

-11 Maximum devices maximum on the network 

A B

C

J1939J1939

134-2540
120Ω, .5 watt 
Term Resistor 

Assembly 

Node(Device)
-Shielded-30
-Unshielded- 10

Stub Length 
-Shielded 1m(3.3ft) 
-Unshielded 3m(9.8ft)

Bus Length
40m (132ft)

The distance between any 2 nodes is specified as .1m - 40m (.3ft - 98.5ft)

16 or 18 AWG 
1 twist per inch

*
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Embedded Comm Adapter and RSEmbedded Comm Adapter and RS--232232
PL1000E

PC

Conductors
16 or 18 AWG @ 30.5m (100ft), .002 uf, 25Ω

EthernetEthernet

RXD+

TXD-
TXD+
RXD-

PL 1000E Ethernet Device

Cross over connection 
required at device

only

Straight through connection for a 
wall jack connection
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RSRS--485485

16 or 18 AWG Cable 
305m (1000ft) @.022uf, 39Ω/conductor)

RS-422 4 wire can also be utilized using this same wiring scheme

CDL to Modbus ConfigurationCDL to Modbus Configuration
• Develop system diagram 
• Gather device information and tools
• Prepare PCL File (Create Parameter Translation Design) 
• Install PCL in PL1000E
• Verify Modbus Translation
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System Diagram, Requirements, and Tools

Engine Serial # or Package
Parameter Translation Editor File (PTE)
CDL Data Link Address

Modbus Port Configuration
Modbus Slave Address

Verify Industry Std Spec V1.1a
Can Request Modbus Registers 40001- 42000 

Com Tool Kit 2005A or later OR
Cat ET 2004B-SP1 or later

(Pre-select Default PTE Directory)

PTE – (Parameter Translation Editor).  The
feature in CTK or Cat ET which allows one
to configure the PL1000E

Key Acronyms, Terms and Definitions

PTE File– (Parameter Translation Editor File).
file which contains all parameters that can be
translated.  Unique to each engine or control
panel family

PCL File – Parameter Configuration List File.  
User configurable file which defines the para-
meters for translation, method of translation and proper 
addresses.
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CTK – (Communications Tool Kit).  A CD which comes with 
Each purchase of a PL1000.  It is EERP1000.  It contains the
Installation and System Operations Test and Adjust Manuals
for both the PL1000E and PL1000T.  Additionally it contains
the PTE files for all engine and control panel families.  It 
gives the user the ability to configure the PL1000E or the
PL1000T independent of Cat ET.  CTK Version 2005A is the 
current version available as of Feb 2006.

Key Acronyms, Terms and Definitions

Set Default PTE 
Directory

- Preliminary step in 
system diagram of 

gathering information 
about your devices

Gather Information
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Select *.pte file that 
applies to your 
engine or other 
device you are 

setting up

Gather Information

CDL Address in Hexadecimal
Convert to Decimal For PL1000 ECM link Address

(Normally supplied by Cat Dealer)

EMCPII PTE File

Gather Information
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3400 Engine PTE file

CDL ECM Address in decimal

Gather Information

Prepare PCL FilePrepare PCL File

Start Cat ETStart Cat ET
Add CDL ECM ObjectAdd CDL ECM Object
Modify CDL ECM PropertiesModify CDL ECM Properties
Add Add Modbus Modbus ECM ObjectECM Object
Modify Modify Modbus Modbus ECM Properties ECM Properties 
Add Translation Object ParametersAdd Translation Object Parameters
Assign Translation Object Parameters Assign Translation Object Parameters 
Modify Translation Object Parameters Modify Translation Object Parameters 
Save Parameter List to a File (optional)Save Parameter List to a File (optional)
Save PCL File to a DiskSave PCL File to a Disk
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Cat ET 2004B or 
Communications Tool Kit 

2005A v2.0 or later must be 
opened but connection to 

PL1000E is unnecessary at 
this time

Start Cat ET

Add CDL ECM Object



12

Notice Description of 
device selected 

Modify CDL ECM Properties

Verify  type of ECM object, Filename and path 
to deviceEnter a unique ID for your CDL Device in the 

system you are designing.

- Must be 1-8 digits in length. 

- Allows the PL1000 software to distinguish                      
between 2 ECMs in the PCL file

Identify the CDL ECM Object with a 
user defined name which also 

appears in design window

- 20 Characters Maximum
- Accepts letters, numbers and

keyboard symbols

Enter the CDL Data Link Address in Decimal 
Number format 

-Obtained from A&I Support or Cat Dealer as a
Hexadecimal Number and must be
entered as a decimal

-3 digits maximum
-a preliminary step

Add Modbus ECM Object
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Modify Modbus ECM Properties

Modbus slave device only
Designed only to provide master device 

with requested data

Verify ECM Type

Enter Unique ID for your Modbus device in this 
design

- Must be 1-8 digits in length

-Allows PL1000 software to distinguish between 
2 ECMs in a PCL file

Identify Modbus ECM object with user 
defined name that also appears in the design 

window

- 20 Characters maximum
- Accepts letters, numbers, and keyboard

symbols 

Enter the Modbus Slave address 

- Allows all available data from the translation
device (EMCP II) that will point to the
Modbus ECM (PL1000E)  is accessed
through this address

-Must be a unique Modbus Address
-From 1 to 3 digits 

Enter the physical port over which modbus 
registry data will be transmitted
from the Modbus ECM device

More than 1 Modbus ECM may be 
configured in the design window for a 

given PCL File if they are assigned 
different physical ports

*Failure to follow this precaution will make 
the PCL file useless

Add Translation Object

Select the correct direction of data flow 
as indicated by the arrow

Our selection indicates that our Modbus 
Device (PL1000E) will only support read 

commands for parameters assigned from the 
EMCPII

This selection indicates our Modbus device 
(PL1000E) will only support register write 

commands to our CDL ECM (EMCPII)Selection of both directions of data flow is 
possible (one at a time)

*Caution 1: Defining write parameters does
not guarantee the CDL device will
support Modbus writes to those parameters

*Caution 2: The PL1000E is not intended to 
function as a remote control device.  It is 
designed to function as a read device

After Selecting Direction of 
data flow from CDL to 
Modbus Device (EMCPII to 
PL1000E) a corresponding 
arrow shows in display 
window

Switch between objects in design window by 
highlighting desired object with mouse click
Highlighted object (in red)  can now be deleted 
or properties modified as stated below
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Assign Translation Object Parameters

Select (highlight) Translation 
object in the design window

Selecting “click to add” provides a drop down 
list of all parameters available from the CDL 

device(EMCPII) for translation to Modbus

Selected Parameter(s) available for editing.
Continue to add parameters 1 at a time until 
all desired parameters have been added

To Delete a selected  parameter

List of selected parameters for translation 
with request rates from CDL Device and 
registers where parameter data is stored 

****Caution: “Active 
Diagnostics” and “Active 
Events” parameters have 
an incorrect number of 

designated registers (22), 
43 are required

Modify Translation Object Parameters

To prevent register 
overwrites:

1) Delete these 2 parameters 
and reselect one of them as 
the last parameter as shown

2) Edit 1st Modbus register
to a value at least 42
greater than its above
parameter with range 
40001-42000

( Ex. 40082 + 42 = 40124)

Request rate is the rate at 
which the Translation device 

(PL1000E) requests data 
from the source (EMCPII) 

over CDL

To help maintain data link  

- Lower request rates for 
less  dynamic parameters
- Increase request rates 
for  those more dynamic   

Note:  Parameter data is 
requested by the PL1000E at 
these rates if the ECM does 
not broadcast the data at a 

faster rate 
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Save Parameter List to a File (optional)

Save PCL file to a Disk

Maximum 33 Characters
With no spaces

Saved PCL Filename
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Install PCL File in PL1000E Install PCL File in PL1000E 
((using Direct Crossover connection to a single PC)

- Configure PC to Access PL1000

- Establish an FTP Session

Configure PC to Access PL1000E

1) Record current 
settings 

2) uncheck both 
boxes

3) Click “ok” twice

Note settings prior to 
changing

Last 2 digits can range 
from 0-255

Enter Subnet mask 
value shown

To Complete PC setup:

- Select “ok”  on TCP/IP
Properties screen

- Select “ok” on LAN
Properties screen

- Select “Close” on LAN
Status screen

Windows 2000

Note:  It may be 
necessary to 
restart your PC 
After completing 
this step
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Establish FTP Session using Standard Web Browser

Connect PL1000 to PC and CDL Device with Power

CDL to PL1000

PL1000 to PC

Establish FTP Session using Standard Web Browser

Verify IP address and Subnet Mask assigned in 
Internet Protocol properties of LAN Connection

Verify Connection between PC and PL1000
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Establish FTP Session using Standard Web Browser

Physically Connect to PL1000 with Embedded Communications Adapter

Serial Port 3
From 

PL1000

Establish FTP Session using Standard Web Browser
Set IP Address of PL1000 through Cat ET

This Address can not be the same as 
the LAN IP address set on the PC

Provided by Network 
Administrator

Note:  “DHCP Enable” default status is enabled 
and must be disabled for direct cross over single 
PC connnection  

Note: The IP address set here CAN NOT be identical to 
the Ethernet connection on the PC being used
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Establish FTP Session using Standard Web Browser

Open a Web Browser

This is the IP Address of the PL1000
This error is normal.  Just click “ok”

Enter Default User Name and 
Password as “admin”

These are the files and folders in the 
PL1000

Access the PL1000’s Files and Folders

Establish FTP Session using Standard Web Browser

Located PCL file that needs loaded into 
the PL1000Open “New” Directory and paste 

selected PCL file

Cycle Power to the PL1000.  
Wait 2 minutes before 

restoring power. 

After Restoring Power, Refresh Browser.

Refresh has removed the PCL file from the “New” 
Folder 

Open the “Current” Folder
The Old PCL file is still here until user Refreshes 

Browser
The Selected PCL File is now current in the PL1000 

(A date/time stamp has also been added)  

Transfer Selected PCL File to PL1000
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Verify Verify Modbus Modbus TranslationTranslation

Using  EmbeddedUsing  Embedded WebserverWebserver

Using an Ethernet Test ProgramUsing an Ethernet Test Program

Verify Translation using a Webserver

IP(IPv4) Address in PL1000 entered from a Web 
Browser page brings up this home page Click to Expand
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Configuration Screen
(Data from Cat ET configuration)

*Note that “Password” and 
“Reset” Screens are not 

shown unless individually 
selected 

Verify Translation using a 
Webserver

Verify Translation using a Webserver

Used to define a 
User Password for 

Resetting the 
PL1000

“Reset” performs a warm boot of PL1000 
(similar to Ctrl Alt Delete for a PC)
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Verify Translation using a Webserver

Expand “Status” to view “Statistics”

Activity increases 
counters 

A Modbus “master” 
receiving “slave” 
data from PL1000

Verify Translation using an Ethernet Test Program

Modbus Register List PCL Parameter List
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Diagnostics &Diagnostics &
TroubleshootingTroubleshooting

Wiring or connection errorsWiring or connection errors
Addressing Issues Addressing Issues 
Browser SettingsBrowser Settings
PC SetupPC Setup
Port ConflictsPort Conflicts
Procedural ErrorsProcedural Errors
Software Conflict (Cat ET,PL1000 CTK) Software Conflict (Cat ET,PL1000 CTK) 

Lab Exercise

Set up and Configure
the PL1000E
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Future Enhancements

Customized Web Pages – March 2006

Modbus Master Capability – 2007

Included in C175 Packages 

PL1000TPL1000T
(Translator)(Translator)

FeaturesFeatures

WiringWiring

Configuration and Setup Configuration and Setup 
(Example CCM replacement)(Example CCM replacement)
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FeaturesFeatures
Module Replacement Module Replacement -- Engine Vision, Global Position,Sea Engine Vision, Global Position,Sea 
Water Module, Customer Communications ModuleWater Module, Customer Communications Module

Cat Data Link TunnelCat Data Link Tunnel-- Cat Data Link inside J1939 envelopeCat Data Link inside J1939 envelope

Embedded Communications AdapterEmbedded Communications Adapter

J1939 Extension BridgeJ1939 Extension Bridge-- combine 2 J1939 networks to 1combine 2 J1939 networks to 1

Can Extension Bridge Can Extension Bridge –– combine 2 J1939 networks to 1 combine 2 J1939 networks to 1 
using 2 PL1000T’susing 2 PL1000T’s

Standard Wiring
Harness
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Configuring the PL1000T as a CCM Replacement

1.  Connect the PL1000T embedded comm. adapter to the PC.  
a.  Use the longest serial cable from the PL1000T.  This should be serial port 3.

It is an RS-232 cable with a 9-pin connector and connects to pins 62,63,and 64 on the PL1000T. Refer to RENR
7945 page 17 illustration 9.
This cable comes standard with a 9 pin connector and is included in the harness 270-1732.

b. Plug this cable into the serial port of the PC- probably com1.
If the PC only has a USB Port, use USB to Serial adapter 237-7547.  Not all USB adapters in all PC configurations will work. 

2.   Connect Power and Cat Data Link to the PL1000T
This should be a 4 pin Deutsch connector matched to the existing wiring of the CCM. 
Again reference RENR 7945 page 17. 

3.   Configure ET 20004B or Later to communicate with the PL1000T via the embedded communication adapter through ‘preferences’
4.   Connect to the PL1000T and configure the PL1000T. 

a. Go to ‘service’ then ‘configuration’ after selecting the PL1000T as the ECM. 
b. Open up the CCM selection and select port for configuration.  Use serial 1 or 2.  These ports do not come wired as part of the 

standard wiring harness of the PL1000T.  They must be custom wired. 
c. Set up the communication protocol to match the existing CCM.  TYPICAL SETTINGS: Baud –9600, Stop bits – 1. Data Bits – 8

Parity –None.  Communication Type – Direct. 
5.   Disconnect and Power Down the PL1000T. 
6.   Reconnect the PC to the PL1000T using selected SERIAL Port cable 
7.   Connect a 9 pin female to 25-pin male cable to the selected serial cable of the PL1000T. 
8.   Connect the cable in ‘a’ to a 25 pin female to 9 pin female cable. Connect the cable in ’b’ to the communications port of the PC. 
9.   Open CCM PC software version 1.5 or later to communicate with the GSC of the EMCP II 

The PL1000T will look like a CCM to the software and PC 


